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ABSTRACT 

PURPOSE: To increase the mobility of driving circuits TFTs by suppressing 
the off current of display picture elements TFTs at the time of 
polycrystallizing the semiconductor silicon layer of the thin-film 
transistors (TFTs) constituting the liquid crystal display device. 
CONSTITUTION: The parts 5, 6 forming the driving circuit of the amorphous 
silicon layer deposited on an insulating substrate 1 are irradiated with a 
laser beam at high energy of 160 to 280mJ/cm(sup 2) and the parts 4 forming 
display picture elements at 100 to 150mJ/cm(sup 2). The crystallinity 
better than the crystallinity of the display picture elements TFTs is 
thereby obtained with the semiconductor layers constituting the driving 
circuit TFTs. As a result, the driving circuits TFTs satisfy the high 
mobility characteristic and the display picture elements TFTs satisfy the 
low off current characteristic even if the display picture elements and the 
driving circuits are formed within the same substrate. 



DlALOG(R)File 352:DERWENT WPI 

(c) 2000 Derwent Info Ltd. All rts. reserv. 

009832323 **Image available** 

WPI Acc No: 1994-112179/199414 

XRPX Acc No: N94-087822 
Liquid crystal display device - has semiconductor layers of two TFT(s) 
formed from polysilicon® layer, and carrier mobility of second TFT larger 
than that of first TFT NoAbstract 

Patent Assignee: HITACHI LTD (HITA ) 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 6059278 A 19940304 JP 92211248 A 19920807 199414 B 

Priority Applications (No Type Date): JP 92211248 A 19920807 

Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 6059278 A 5 G02F-001/136 

Abstract (Basic): JP 6059278 A Dwg.1/4 

Title Terms: LIQUID; CRYSTAL; DISPLAY; DEVICE; SEMICONDUCTOR; LAYER; TWO; 

TFT; FORMING; LAYER; CARRY; MOBILE; SECOND; TFT; LARGER; FIRST; TFT; 

NOABSTRACT 
Derwent Class: P81; U14 

International Patent Class (Main): G02F-001/136 
International Patent Class (Additional): H01L-029/784 
File Segment: EPI; EngPI 



(19)B;fcB*S§f/T (J P) 



02) & m # if & $s < a > 



(ll)#§mSl&§?i#*t 

#^6-59278 

(43)&^ B ¥i£ 6 ^(1994) 3 H4B 



(51)IntCL s 


KUBOSH JrWSS#^ 


F I 






G 0 2 F 1/136 


5 0 0 9018-2K 








H 0 1 L 29/784 












9056-4M 


HO 1 L 


29/ 78 3 1 1 A 




















(21)ttSI#^ 


^0^4-211248 


(71)tfigIA 


000005108 












(22) HillB 


¥fi£4^(1992)8^ 7 B 
























85«RBS£mAaW4026#ift *te££*tB 
















(72)# 














Sc«tlBSz:rfJ^^fflI4026#lfe ftsCftttB 










SLSSffFBTBSrOT^mrt 






(72)1 


mm 


/jNffi ma 


























(74)ftSA 





(54) [«no«ffc] «A£a&B2UF*-oai£&& 



(57) [gift] 

CBM] MS^Si*Ifi)lT2>»K S 7 >i?X^ (T 
FT) ©¥*fls>'y:3>Ji4#tS»ftr*l*. S^H^ 
TFTOtf^mfllfSSPIMU SBftlilttT FT 

>Ji©5"6. raWl»ft®j£-«-sa#5, 6*160- 
2 8 Ora J /cm2 Oi«X^;P^-T, 3&iRiB*S#Jfc"r 
5S5#4 £ 1 0 0 ~ 1 50mJ /cm 2 ©<£x*;U=¥— T 
I/— SfWat-i"*. cniCiO, H81l][E]B&TFT£#§/&-r 
a^i®mTFT©^n t ki9 : bfiff^a 

^•Tfe. ffi$)08&TFT(;iK;f£»g4$te£, a^iM*T 



El 1 




(2) 



4f HiW)6-059278 



&C9»Jg|b7>'^7.*£, WE» 1 ^ 5 > 

\z «fc Ofcjdfu *rrtW2fe l ©Sfflt h D* v 

$?;**©*+'J7#I(lAa*lcin2 /VsWT, fWiEfS 
s eU:T?a»oilME* 1 V>nB& h ? >i?Z?<D** U 7*£ 

CW*q|3 3 fl|3RJSlXtt2fi:*3V»T. SWE3B 1 &tff& 

2 <£>»BI h 7 > ^ ^ffiX * A'-«jgT$. -5 d i S« 

[«#>R4] |*3ftJJllXtt2K:*V>T. fflffijBl&tfSS 
[W3RJR5] ffi*3«3l"*5VsT, iffllEaSl&tfflS2<08» 

m tm-f&mfr z&ma -> y 3 >, 7 r * -> u n 
s. 

[«3*JH6J ttfcJHl. 2, 3, 4X«5tr*5V^T. 7 
t^7 7Xv-«j3>I^», |fjE7 ; E;U7TX->U 

3 >JB*U— if 7r-Mi;i D^BftS/'J 3>ftt 
SHE. WIEafcRWOv' U 3 >■ J: o fewresgfttu^gf!© 

[»3R>S7j «3RJR1. 2. 3, 4Xtt5Ki5V»T. # 

[fgBJOSfcifflfclftHJ] 
[0 0 0 1] 

[0 0 0 2] 

(TFT) iUTtt. fie*2»**:tf-*jfi©7 ; E;i' 



7?^->'J3> (a-Si) TFT*»±CflV»6ftT* 
Ac. aL**2H*i6a-S iTFTIt 3-^-^-«ifi 
TFTKlt^T. L*V»4Wlffi»ttl60«K:*7«ai (U 
Wttj&*ttftTV»*. bfrU a-SiTFT 

©*+u7»aiei*wo. 5cm2/v . surFT*?). & 

KgM&^fctf). ^WtSra^O-te* TFT 

S iTFT©^»]S(i. iBi»)liI^TFT©g**miC*«] 
2ffi{£Vi. ^ne»M«t5fc«C, a-Si 
TFTJ;I5M^V^S-> I J3> (p-S i) 

Bt^b&sp-s i TFT*i!effl-r«»i<t*»ift»anT 

H*. p-S ITFTfflfifWttil/TIl ffi*. 

7 p D-tr7.iC»Attco^-55^7757 > #$:*«<i:U, a- 
S ifit&J#?ft&. 6 0 0 < C^±©^MTfiBtKf^7x- 

h[Rj±W^lf f%7=:— J^OP^S^S: 

HflWifeTtt. a-S iK*t«^ S iB 

-S ijf *®JSJtT**. -e«ffiibT, 
nJtE^4 0 0*C^O(B;S^P-feX-rp-S iM^iSi^ 
fiXJKT -577 *fe (H 4 »*ffl*a^f A -> U 3 > 2 
9 a-ZM- 5, 6) 
[0 0 0 3] 

ffilC*3^T«, p-S iTFTIJa-S iTFTdf< 
T*7*S(l*«^:*<, *LV»«#ttt. I3ttll7l/- 

iB*TFTJt^rtJ*IB«lIS»TFT©W*© 
4tttS:|W|S#fC^S.-r«)«fc^^S i|)l*RI-««l*HC»j£ 

[0 0 0 4] «£oT,-*»|B©B6«H4. f6«*&*£J*ttS 

T*^<Dffi^±cOJ^##ttJcM-&'5 fcVt©*r "J 7^i»J 
SE*«^0-S>, 3&»t3S5«l«l3Rwia*TFT©*7*«ft 

[0 0 0 5] 



(3) 



43 ¥06-059278 



!f7=— ^"TS. 8!;**:tf-SMth7>5>;*^ 
cD¥^*e*a-S ilip-S iHO-Ji«J6tr* 

ftlr«tt)^bfcp-S iH<tU f!2Ji£a--S i J9 

[0 0 0 6] tf©BB»^fti:LTtt. \*iffim&)m& 
TFT ft»j&^58R#©*SfcM£auifcx*;u*--T 
l^—tf7--^*;Li:KckoT, fcfffclSfttt© p - 

040/iS filTOHSMPil;: 9 5 %£Ut©«*tmffi§£& 
2**S*J5W*&5M*S*«>T, 1 Oca* /V s BLt© 

©BiSgT FTt LTttJBT* lCtt-t-#fcg*©fMI!lflE. 

ftim»T FT iBSSTFTOgWMEJ:?)*)* 
#<&*«£ -3 SJ#j&*SIISfi:/n-fe*ffiT 
Z&Jglbfcp-S i«*>e>fc*^Bi*TFTK><Rrtea*ll(r 

[0007] iiEro^asja^tf-atfy-hfcSrt* 

*;WS<fc D±ffiK**«iS«)T F TfcttflJT*. 
[0 0 0 8] 

MtUS] F*JjgUlg»][E]8&TFTte, 1 7-f >0±a^iS3lS 

tft tzwmmExm &m.z> o-cm&wimft tea*®*;* 

ft*. L^U 3^«*TFTa£©ttJBE«JWttH® 
#;*ftfcl»®T. — *Kp-S i TFTIJiSl^l: 

^>v»TttJioj«KM-r*aftw*fr»*Biftaft*. ascst 
^aitoaniift^rtts^ruTvifttf. ^amfcfflJfWT 

4ii*%ftT*4. -tllT. ^teSSftfC^-fta 

-s iRsfctip-s \ m&!&i$$k. ftmmm&ffln 

sR^«5±D"bolyft:Ufcp-S' iJRjfrS 
SSTFTttftH ^watrtWBftEBfflj&t-tft* 

[0 0 0 9] ±IE©^ft£, ¥S#Jf £S«flSff5lJf £ 
p-Si, I2I*a-S i eD-JB«JfitbfcjS»^^3tf 

8k-c#*©t. Jimw*»3&«p-s imoimtivam 



©WiftTtt, h7>?Xj't*>S«i§. SlEJfte 
*+'J7»WlflEO*#^p-S i+KflflfcSft, J&OT. 

ft 0 a-S i tp-S i W-MWiSTfc^-^ 

*tiK***< tft*. -Bfitifite, jE^^^-MfiTF 
TCt>ifflT*4. 
[0 0 10] 

T*. Hltt. JBiZ2BaBilli»rtKTFTa<RO«JS!EiaT 

**. 

toon] 01 c4ii»T. i 2 \zmn 
m<Dwmm lsi. 3 e^SEflaw^ftM lsi. 4 tax 

5 ttfi^fifi^aUBWiglBftffi. 6 ^mmwMWi 
USSSK, 7 UT FT, 8I;H£A&5. 9, lOttU-K 

a. 11 wot*. 1 2tajfeSB»i?**. 

[0 0 12] *M©389I*tt, l/— tf7--;HfelcJ;9 
a-Sii^p-S i £T»j£Ufcp- 
S iTFTAS. E2tc^-TJ:'5»c«lttcoU— tFMttx* 

*Kft*efHWnf*^K»BU, AI22lslBl*ljK«A& 
S!gM£«/&T*2a<£>. Tft*>5«^»4«!:l*?J*JB» 

[0013] i±cy- has, y- h*e» 

Jf£Jg/£&, a-S iJi*Jt8ll/fcttJ6T. Ellofsf 
F*gM^id(HlKg|5 5 , 65, @2 ©»A£> Z&WiS. 1 ftm 
2 /vsUUi. *7«itix 1 o-9A£n r Cft*x*;i' 
¥— lEffl 1 6 0 m J /cm2 ~ 2 8 0 m J /cm2 ©gx^ 

0 AM* . * fc ttfflRim SSflt T * lc 1 HI JBUtt* ic V— 

x^;i/^-^ffldi2"8~0m"J 7cra2 K 

*eis« fc i * y ^ - s^«* * < a * z. t *^e> , 

[0 0 14] ^CIC, a»8R4*H2 J;t)IMft«lcB2/ 
VsKi, *yWffi 1 x 1 0-n-A£tTfcS:*x*;i^ 
— 0SH 1 0 0 m J /cm 2 ~ l 5 0 m J /cni 2 ~"cD{&X^;W 
=P-T±iH i V— tf 7 x-;p-r *. 

[0 0 15] H2©fHMX*;^— lc#T5#ftflUfttf 

A«BMtx^*-*aic»UT->7 HLfcQ. x^;U^- 
Igffld^tT*. 
[0 0 16] @3T, HJS^J 1 tLT^SEWOW— tfBB 

«ife*fflv>fca»^^^-*jSTFT©aiigwft*K5H-r 
*. 



(4) 



4$Bi! 5 P06-059278 



co o 1 7] h3ic*ht, 3 nay— Mia. 3 2« 

?-hmm^ 3 3 te^^ffcjf , 3 A\V7^)VZ?77.i/ 
•Jn>S, 3 5liV-7.{B5n+ e, 36«PHXIn 
+B. 3 7IJCrfl. 3 8»AlfI, 391^1 

[0 0 18] idfl»tt«Sl±lc^y^ftlcJ;Dy-h 
€S3 IT** A 1JR&3 0 0 0A±ta-T-g>. 
g3 1^-r>m ^X^CVDttlCiDy- 
h*£SUf 3 2-T**S i Njf, ¥9fti3 3T«5a- 
-StfB $T^-n^tl-2-0r0'0-AT-4-0-0 Ammt &r$C " 
Cc'H e.*HSltf C45V»T,- *S«-4 (Cffl^TS^lC- 
tf£ 1 5 0mJ/cm2 f, rtMiBIbleJS&gB 
5, 6 2 0 0m J /*m2 TBSatU a 

- s i i*p - s i.jB.c«*r-6. ±ieo u—vmrnm 

WBcllEgililKSB 5 . 6Ttt3SiSro*tv#^i 
^IC, ^XvCVDffiCitl-a-S i 
Jf 3 4 £ 2 0 0 0 AitSt"*"*. ^X^CVD 
ffilZiOa-Si (n+ M) 3 5, 3 6 £ 3 0 0 A±t« 
*K xyf>^iSl:J:!)S i JB£»RK:»JSfc 

^--^T*. ^7^STCr3 7, A 

1 3 8 7j^hXy5 1 >yx@lC<tO, V- 

X, U -toSMSffli 3 9 £^fiTT 

*tiS»^^*-«JfiOTFT3^KTa. TFTflrtt 
tt, BftlElttaCEC^T. +t'J7ilS: 4 OtiV 

v s , L^^mms. : 3 v, jrynm : 5x10 

s. L^VMBttjE : 1.5 V. ^"7^?Sf 1 x 1 0"12a 
[0 0 19]fiLh. a-S i JI^CDU— tf7n— Jl^K 



[03] 

B 3 




51 32 



Sft*. P - S itta - S i 
iSH'WT, a-S iBSrV— tf7— — ^tSS^iOffl 
»«CBV»V- »fx*;^— T, 3fcRffll4*«iJjJL«l 8 
0mJ/cm2 T. AXnSblllKffi 5 . 6£#J;U£2 3 0 
mJ/cm 2 Tggf*T-S. ^§B4<Z)p-S iTFTC^ 

4 \Z -O i > T « I/— if 7 X- MZ&mir -5. 
[0 0 2 0] ±12. TFT«it(3iS*^^^-«itT$)-l) 
*«. ±E©¥ttttS©!fi« 2 £ LT0 4 tr^-rn-^^- 
— :H8 £ TF-T tr o i>x -fcjfcfl! t 

[0 0 2tl ] - - •' -• " • * - * 
T, S^gRT F Tte^mtiif^/J^ < ^S»i%AS 

[ESOfflm^lKBJ] 

[Ell] *^BJco^ia|gi»][5]^®TFT»IS©«^|g 

[0 2 ] #f?BJ ©MS ^IKBJT* U-+f MS* x*;i^- 

[0 3] *^0J<D*M^JlT**i£7.^^-«j£TFT 
CDgfrM0T$>-5. 

[04] *mw<DmMm2'v&z>zi-y°]s-j-m]&TF 

1 -*fitW±*IS, 2-OTKOiilLSI. 3-jfe* 
fiJCDSESl/BLS I , 4-aS«, 5-*^fflrtjWB»IB 
S&. 6 -^filrtWBl!lig»,' 7 -TFT, 8 
*, 9. 10-'J — F», 11-flm 12-£$ 
ft. 3 1-^r-hfg, 3 2 -y- MOW*. 3 3-* 
»#JI. 3 4-7 ; E;i'77XyU3>I, 3 5— V— X 
fiJn+ g. 3 6-FHHInH. 3 7-CrtI. 
3 8-Alfg, 3 9— &®JK. 

[04] 

a 4 




4$il¥06-059278 



101] 
® 1 



10 



±±-i 



12- 

























i 


<^ -■ 

T 








/ 

12 


T 


-So 

T 













[B2] 
Bl 2 





50 r 




40 - 






ft 


30 - 








20 - 


( cm / Vs ) 




10 - 








cr 



( W/L= 1 0 

V D - 10 V , V G = - 5 V 
SiBIJ? 20~40nm 



- 8 



1 X10 




1X10 < A ) 



1X10 



100 



200 300 400 



U— ifgSMXTWU^— E(mJ/cm ) 



